derived from the CMA master database and about historical full-time equivalent ophthalmologists from the Canadian Institute for Health Information (CIHI) and were used to derive future estimates of full-time equivalents. 2 Physicians were removed from the model each year to account for retirement, death, and emigration. Age-and sex-specific retirement rates were calculated on the basis of a 4-year average of ophthalmologists who retired between 2001 and 2004. Emigration was estimated using longitudinal data compiled by CIHI. These data were also used to determine the overall estimate and the appropriate age and sex distribution. Death rates were based on national age-and sex-specific rates of physicians who died while in active practice, over a 10-year period.
New physicians were added each year based on the number of physicians who will complete postgraduate training, those who will return from abroad to active practice, and international medical graduates who are new to practice in Canada. The number of new graduates was an estimated number that is distributed by age and sex on the basis of recent trend data purchased from the Canadian Post-MD Education Registry (CAPER). Estimates included all Canadian graduates and international medical graduates (IMGs) who were Canadian citizens or permanent residents. Re-entry physicians who re-entered postgraduate training to become ophthalmologists were factored in. The number each year was based on recent data provided by CAPER. Estimates of returning physicians were based on longitudinal data compiled by the CIHI. Predictions of IMGs starting practice were based on year-over-year comparisons of physicians who are new to the CMA datafile, have received their MD degree outside of Canada, and have never been registered in a Canadian postgraduate program.
Historical data on the size of the Canadian population over 65 were obtained from Statistics Canada. 3 Predictions about the size of the future Canadian population and the population of patients over 65 years of age were based on Statistics Canada medium-growth projections that were released in December 2005.
RESULTS
In January 2006, the CMA Masterfile listed 1100 physicians who were certified as ophthalmologists by either the Royal College of Physicians and Surgeons of Canada or the Collège des médecins du Québec. Recent data used to predict future additions and deletions to the ophthalmologist pool are listed in Table 1 .
Recent trends were used to determine a status quo scenario for all attrition and gain factors. In other words, what might the future look like if there were no changes (other than demographics) to the ophthalmology supply (e.g., no further enrollment increases, no changes in migration, and same rates of retirement at each age). It was established that 11 ophthalmologists moved abroad per year. Retirement rates reflected today's age-and sex- boomers), the same age and sex rates will result in a larger actual number of retirees in a future year. Using the trends again to represent the status quo, 8 ophthalmologists return from abroad per year, 1 physician uses a re-entry route to become an ophthalmologist per year, and 2 IMGs are offered positions per year. Projected postgraduate exits are shown in Table 2 .
The resultant projected numbers of ophthalmologists, their sex distribution, and their ratio to the population are shown in Table 3 . The progressive downward trend in the ophthalmologist-to-population ratio is shown in Fig. 2 . It will require increasing the national residency entrance positions to 45 spots per year to maintain the current ophthalmologist-to-population ratio to the year 2016. It is projected that the percentage of ophthalmologists over 55 years of age will increase by 21%, the percentage of female ophthalmologists will increase by 10.5%, and the number of full-time equivalent ophthalmologists will fall by 18% over the next 15 years. The ratio of ophthalmologists to patients over 65 is declining more rapidly and is projected to fall by 43% by 2021 (Table 4 ). The CMAPRET methodology was used to project how this ratio will change if the residency training positions increased by 1 resident per medical school, 2 residents per medical school, or to 45 (the number calculated to maintain the overall ophthalmologist:population ratio) ( Table  4) . Even with all of the potential increases, there will still be a major decline in the number of full-time equivalent ophthalmologists to patients over 65.
INTERPRETATION
In the past 20 years, the long-range planning and manpower committee at the COS has twice undertaken projections of future manpower needs. In 1989, Valberg reported that the supply of ophthalmologists at that time would be about the right number to meet the practice needs for the year 2000. 4 The national ratio at that time of 1 ophthalmologist to every 28,000 people was felt to be in keeping with good medical eye care 5 and consistent with other developed countries. 6 The supply of new ophthalmologists from training programs and immigration had averaged 45 yearly during the preceding 10 years. In 2000, Pratt projected that the ratio of ophthalmologists to population of 1:29 229 would fall to 1:42 296 by 2016, mostly because Canadian training programs had dwindled so that only 20 residents were graduating per year. 7 He stated that it would require increasing the number of postgraduate training positions to 35 residents per year to maintain the status quo.
Six years have now passed since these last projections. Residency training positions have been slowly increasing across the country (Table 2 ). It is projected that soon 33 new ophthalmologists will be graduating per year. This change has reduced the projected decline in the ophthalmologist-to-population ratio compared with Pratt's projections. This number is now expected to fall to one ophthalmologist to every 32 614 people by the year 2021. The drop in the ophthalmologist-to-population ratio is not representative of what is happening in all areas of medicine in Canada, however. In fact when the same methodology is applied to physicians as a whole, the projections are that the current ratio of one doctor to every 518 patients will improve by 2021 to one doctor for every 445 patients (personal communication with L. Buske for 2006 CMA projections).
Will this be enough? Roos has shown that there is little or no relation between the supply of ophthalmologists and the population's rate of cataract surgery. 8 Many provinces have in the past and continue to have ophthalmologist-to-population ratios worse than the projected national average for 2021 (Table 5 ). The reason that this deteriorating ratio is going to be a major problem is the increasing percentage of elderly people in the population as the baby boomers age. Most ophthalmology services are directed at the elderly 9 and the supply of ophthalmologists is growing more slowly than this segment of the population. 10 The ratio of full-time equivalent ophthalmologists to people over 65 is going to drop approximately 43% over the next 15 years (Table 4) . Even now the current supply of ophthalmologists is so insufficient in many areas that patients have to wait months for initial consultations. Governments' efforts to meet recommended benchmarks for cataract surgery 11 are shortening time to cataract surgery but often at the expense of longer waits for other forms of ophthalmic care (reported by the provincial representatives at the recent COS Council on Provincial Affairs). This looming shortage may be mitigated through improvements in the efficiency of delivery of care, such as by the increased use of technicians or physicians assistants or by increased co-management with optometry. The problem, however, is more likely to deteriorate as new labour-intensive treatments such as intravitreal injections for wet macular degeneration [12] [13] [14] become the standard of care.
Our model calculated that 45 Canadian residency training positions will be required each year to maintain the status quo up to 2016. To determine whether an increase of this magnitude is achievable, the department heads or program directors at each school in the country were surveyed to determine the maximum number of trainees they believed they could teach. The combined total was 46. Therefore the potential capacity to maintain the status quo for ophthalmologist-to-population ratio does exist, but not for the ratio of ophthalmologists to population over 65. Only a concerted lobbying effort by university ophthalmology departments, provincial ophthalmology societies, and the COS to encourage both universities and various levels of government to provide the necessary funding will enable this expansion to protect our ability to provide necessary care.
